Journal of 
Computational 


Physics 


VOLUME 59, 1985 


@ 


ACADEMIC PRESS, INC. 
(Harcourt Brace Jovanovich, Publishers) 

San Diego Orlando New York London 
Toronto Montreal Sydney Tokyo 


Copyright © 1985 by Academic Press, Inc. 
All Rights Reserved 


No part of this publication may be reproduced or transmitted in any form or by any means, electronic 
or mechanical, including photocopy, recording, or any information storage and retrieval system, without 
permission in writing from the copyright owner. 

The appearance of the code at the bottom of the first page of an article in this journal indicates the 
copyright owner’s consent that copies of the article may be made for personal or internal use, or for the 
personal or internal use of specific clients. This consent is given on the condition, however, that the 
copier pay the stated per copy fee through the Copyright Clearance Center, Inc. (27 Congress Street, 
Salem, Massachusetts 01970), for copying beyond that permitted by Sections 107 or 108 of the U.S. 
Copyright Law. This consent does not extend to other kinds of copying, such as copying for general dis- 
tribution, for advertising or promotional purposes, for creating new collective works, or for resale. Copy 
fees for pre-1985 articles are as shown on the article title pages; if no fee code appears on the title page, 
the copy fee is the same as for current articles. 


0021-9991/85 $3.00 


Printed by the St. Catherine Press, Ltd., Bruges, Belgium 


CONTENTS*OF VOLUME*59 


NUMBER 1, May 30, 1985 


REVIEW ARTICLE 


K. BINDER. The Monte Carlo Method for the Study of Phase Tran- 
sitions: A Review of Some Recent Progress 


REGULAR ARTICLES 


G. B. SCHARMER AND M. CaRLsson. A New Approach to Multi-level 
Non-LTE Radiative Transfer Problems eee 
C. S. Tan. Accurate Solution of Three- Dimensional ipamcons 
Equation in Cylindrical Coordinate by a in Chebyshev 
Polynomials - SOU RPE, SU k 
V. C. Borrl, G. SPIGA, AND J. R. THOMAS, Ir. Solution of a Nonlinear 
Integral Equation Arising in Particle Transport Theory 
A. Y. AYDEMIR AND D. C. BARNES. An Implicit Algorithm for Con. 
pressible Three-Dimensional Magnetohydrodynamic Calculations 
JosE E. CASTILLO AND RoperT E. Wyatt. Recursive Residue 
Generation Method for Laser—-Molecule Interaction: Utilization of 
Structured Sparsity , Dee Tear ea ean ee 
RoB BISSELING AND RONNIE KosLorr. The Fast Hankel Transform as a 
Tool in the Solution of the Time Dependent Schrodinger Equation 
E. Runca, P. MELLI, AND F. Sarpel. An Analysis of a_ Finite- 
Difference and a Galerkin Technique Applied to the Simulation of 
Advection and Diffusion of Air Pollutants from a Line Source 


NOTE 


W. NeuTscH, E. SCHRUFER, AND A. JESSNER. Efficient Integration on 
the Hypersphere 


LisT OF FORTHCOMING ARTICLES 


NUMBER 2, JUNE 1985 


JEFFREY M. AUGENBAUM AND CHARLES S. PESKIN. On the Construction of 
the Voronoi Mesh on a Sphere 

JoHN D. RAMSHAW. Conservative Roonme Aleorein fee Generalized 
Two-Dimensional Meshes : 

MIRTA PERLMAN. On the Accuracy of vonee Method: : 

MauesH S. GREYWALL. Streamwise Computation of Two- Dithehonal 
Incompressible Potential Flows 


56 


81 


96 


108 


120 


136 


152 


167 
176 


ie 


193 
200 


224 


Wim A. MULDER AND BRAM VAN LEER. aiid with Implicit Upwind 
Methods for the Euler Equations 

C. Vutk AND C. CUVELIER. Numerical Solution 3 an Etching Problem 

PHILLIP COLELLA AND HARLAND M. GLAz. Efficient Solution Algorithms 
for the Riemann Problem for Real Gases 

T. Scorr. Multi-grid Methods for Oil Reservoir Simulation i in Two and 
Three Dimensions oa A isi Ce age See 

J. Kim AND P. Morn. Application of a Fractional-Step Method to Incom- 
pressible Navier-Stokes Equations : PONE VR et AT. 

PH. DE FORCRAND, D. LELLOUCH, AND C. ROIESNEL. Optimizing a Lattice 
QCD Simulation Program 


Nores 


M. S. MitGRAM AND H. C. Ler. Tables of Divergent Feynman 
Integrals in the Axial and Light-Cone Gauges BP es 

ROLAND SONNENSCHEIN. An Improved Algorithm for Molecular 
Dynamics Simulation of Rigid Molecules 


List OF FORTHCOMING ARTICLES 


NuMBER 3, JuLY 1985 


I, Curistrk. Upwind Compact Finite Difference Schemes 

Jim OQ. OLSSON AND LARS L. ANDERSSON. Time-Dependent Solution. of Pre- 
Mixed Laminar Flames with a Known Temperature Profile ‘ 

Avram Sipt. Numerical Evaluation of a Cauchy Principal Value inicural 
that Arises in a Problem Involving the Generation of Instability Waves 

A. Baytiss, C. 1. GOLDSTEIN, AND E, TuRKEL. On Accuracy Conditions for 
the Numerical Computation of Waves 

W. C. Horak AND J. J. DoRNING. A Nodal Coarse- &Mesh Method for the 
Efficient Numerical Solution of Laminar Flow Problems 

FINBARR O'SULLIVAN AND GRACE WAHBA. A Cross Validated Bayesian 
Retrieval Algorithm for Nonlinear Remote Sensing Experiments : 

R. K. Mains, M. A. Et-Gapaty, AND G. I. HAppap.  Finite-Difference 
Numerical Methods for Solving the Energy-Momentum Transport 
Equations in Two-Valley Semiconductors : 

B. D. GANAPOL. Reconstruction of the Time- Dependent Moncenergetic 
Neutron Flux from Moments 


NOTES 


J. D. RAMSHAW AND A. A. AMSDEN. Improved Iteration Scheme for 
Partial Equilibrium Flow 


468 


484 


N. I. Joakimipis AND E. G. ANASTASSELOU. A Modification of the 
Delves-Lyness Method for Locating the Zeros of Analytic 
Functions Ee em Ra. A PARR eos og 

V. B. BELYAEV AND O. I. KaARTAVTSEV. Finite-Dimensional 
Approximation of the Differential Operator in Problems of Quan- 
tum Mechanics RO ees Ae ts pe hw ee ee eS EI 

J. M. HARDER AND A. R. ALLNATT. Solution of Ornstein—Zernike 
Integral Equations for Lattice Gases 

List OF FORTHCOMING ARTICLES 


AUTHOR INDEX FOR VOLUME 59 


490 


493 


499 
507 
508 


Digitized by the Internet Archive 
in 2023 with funding from 
Kahle/Austin Foundation 


https://archive.org/details/journal-of-computational-physics_1985_59 contents 


Journal of Computational Physics 
INFORMATION FOR AUTHORS 


The purpose of the Journal of Computational Physics is to publish articles concerning techniques 
developed in the solution of data handling problems and mathematical equations, both arising in the 
description of physical phenomena. 


Manuscripts should be submitted to: Journal of Computational Physics, Lawrence Livermore National 
Laboratory, University of California, P. O. Box 5509, L-561, Livermore, California, 94550. 


Original papers only will be considered. Manuscripts are accepted for review with the understanding 
that the same work has not been and will not be nor is presently submitted elsewhere, and that its sub- 
mission for publication has been approved by all of the authors and by the institution where the work 
was carried out; further, that any person cited as a source of personal communications has approved 
such citation. Written authorization may be required at the Editor’s discretion. Articles and any other 
material published in the Journal of Computational Physics represent the opinions of the author(s) and 
should not be construed to reflect the opinions of the Editor(s) and the Publisher. 


Authors submitting a manuscript do so on the understanding that if it is accepted for publication, 
copyright in the article, including the right to reproduce the article in all forms and media, shall be 
assigned exclusively to the Publisher. The Publisher will not refuse any reasonable request by the author 
for permission to reproduce any of his or her contributions to the journal. 


Form of Manuscript. Manuscripts should be typewritten with wide margins on high quality 8.5 x 11 
bond paper, using double spacing throughout. The original and two copies should be submitted; 
however, in order to expedite handling of manuscripts, the original and four copies would be desirable. 
Copies should include figures and tables. 


Each page of the manuscript should be numbered. The first should contain the article title, author and 
coauthor names and complete affiliation(s). At the bottom of this page, the number of manuscript pages, 
figures, and tables should be noted. The second page should contain a proposed running head of less 
than thirty-five characters. It should also contain the name and complete mailing address of the person 
to whom proofs are to be sent. 


With the exceptions noted below, authors should be guided by the Style Manual, 1978, of the 
American Institute of Physics. 


Subject Classification. As of January 1981 authors are required to classify their own manuscripts 
using the 1980 Mathematics Subject Classification, reprinted from the 1978 Mathematical Reviews Index, 
pp. S27-S34, with the additional classifications listed in the January 1, 1981 issue. Authors are requested 
to choose at least two categories, one in numerical analysis category, 65, and one other, generally a 
physical classification, from the categories beyond 65. Page one should contain at least two such 
classification index numbers, as well as a few key words. 


Abstract. Page 3 should contain a short abstract. 


List of Symbols. It is of vital importance that the author submit a complete list of symbols. The sym- 
bols used should be identified for the typesetter phonetically. This list will not appear in print, but is 
essential to avoid costly corrections in proof. 


Tables. Number tables consecutively with Roman numerals. Extensive tables will be reproduced as 
photoengravings, and should be typed carefully in the exact format desired. Authors will be charged for 
any new engravings necessitated by changes in proof. Use superscript lowercase italic letters (a, b, c) for 
table footnotes, which should be typed immediately below the table. Type tables at least double-spaced, 
including titles and footnotes. Do not underline table titles; reserve underlining for text that is to be 
italicized. 


Equations. Equations should be typewritten whenever possible, and the number placed in 
parentheses at the right margin. Reference to equations should use the form “Eq. (3)” or simply “(3)”. 
Superscripts and subscripts should be typed or handwritten clearly above and below the line, respec- 


tively. Use the exponent |? whenever possible. 


References. References should be cited in the text by a number in square brackets. Literature cited 
should appear on a separate page at the end of the article, and should be styled and punctuated 
according to the following examples: 


1. W-Y. P. Hwana, J. T. LONDERGAN, AND G. E. WALKER, Ann. Phys. (N.Y.) 149 (1983), 335. 
[ Underline only names of journals. ] 

2. M. A. JASwoN AND G. T. SymM, “Integral Equation Methods in Potential Theory and 
Elastostatics,” p. 56, Academic Press, New York/London, 1977. 

3. B. ScuirF, D. FISHELOV, AND J. R. WHITEMAN, in “The Mathematics of Finite Elements and 
Applications (J. R. Whiteman, Ed.), Vol. III, p. 55, Academic Press, New York/London, 1979. 


For unpublished lectures of symposia, include title of the paper, name of the sponsoring society in full, 
and date. For journal names, follow the style of Chemical Abstracts Service Source Index, 1980. 
Abbreviation of AEC Laboratory Report names should follow the style of Nuclear Science Abstracts. 


Footnotes. Footnotes in the text should be avoided if at all possible. If they must be used, identify by 
superscript numbers and type together on a separate page, double spaced. 


Figures. All illustrations are to be considered as figures. Number each graph or drawing in sequence 
with Arabic numerals. Supply a descriptive legend for each figure. Type legends double-spaced con- 
secutively on a separate page. The original figures are required. Copies are unacceptable. 

Plan figures to fit the proportion of the printed page. Use a professional lettering set on the original so 
that the letters and numbers are large enough and “open” enough to take a reduction of 50 to 60% 
without filling in with ink. Do not include background grids; however, on paper with blue lines the grid 
can be eliminated in the process of photoreproduction. Identify each figure in a margin with the name of 
the journal, author’s name, and figure numbers; avoid marking the backs of figures. 


Proofs. Galley proofs will be sent to the author with a reprint order form. Authors will be charged 
for alterations in excess of 10% of the cost of composition. 


Reprints. Fifty reprints without covers will be provided free of charge. Additional reprints may be 
purchased. 


Notes 


Short notes regarding the availability of interesting and useful new programs or tabular material will 
be considered for publication. Letters to the Editor commenting on articles already published in this 
Journal will also be considered. Neither notes nor letters should have an abstract. 


